In this study, distribution areas of populations with different NF values (76, 78, 80, 82 and 84) belonging to 2n= 60 chromosomal forms of Nannospalax leucodon widely distributed in Central Anatolia were examined by using traditional morphometry. When findings from this study and other results obtained from previous karyological studies were evaluated together, it was observed that populations with different NF values were not randomly distributed in Central Anatolia. It was determined that the populations with NF= 80 value had the widest distribution and is mostly distributed in the center of Central Anatolia. It was seen that the populations with NF=76 and NF=78 values were found as small populations in northern and 
INTRODUCTION
Distribution of animal and plant species is mainly shaped by changes in climate, geography and geomorphological conglomeration processes which form main geological structure of a certain area. These unstable conditions can also change population genetics and habitats of the species and therefore led to occur both inter-and intra-specific variations. Biogeographically, Turkey is a transition zone between the continental Europe and the near East and has variable geographic, climatic and geological features. Also, Turkey is under the influence of three different phytogeographical regions. The combined effects of its location, all those variable factors and different vegetation types have major impacts on forming and shaping inter-and intrapopulational species diversity in Turkey.
Topographical features along with the climatic conditions and vegetation of
Anatolian peninsula dramatically changed during a period from Paleozoic to Quaternary (1) . Conformation of the Western Anatolia Mountains, the Black Sea Mountains, the Taurus Mountains, the Eastern Anatolian Mountains, known as "Anatolian Diagonal", "Turkish Straits system" (Marmara Sea, Dardanelle and Bosporus straits) and the Central Anatolia Plateau were gradually realized during this time, which has considerable impacts on Anatolian biodiversity. Anatolian Diagonal, which effects both fauna and flora of Anatolia, divides Anatolia in the north and south directions, continues from the Amanos Mountains to the Erzurum-Kars plateaus. Nannospalax leucodon and Nannospalax ehrenbergi are separated by the influence of Anatolian Diagonal. Previously, these two species were contacted in Anatolia.
However, they had been separated as a result of the ascension and descent activities that occurred since the Oligocene (2, 3, 4, 5, 6, 7, 8) . Besides effects (12, 13, 14) . The level of biodiversity arising from habitat diversity is very high in Turkey, which results from abovementioned factors like geographical and climatic diversities and so on. Approximately more than 160 mammal species, 8 of them are endemic, are hosted by Turkey (15, 16, 17, 18) . Rodents adapted to quite different habitats including ground and underground constitute majority among mammal species in Turkey. Of those rodents, the mole voles in the genus Nannospalax are the unique and important rodent species specialized to live in subsoil habitat. Nannospalax leucodon in this genus has widely distribution in Turkey. This species has 11 chromosomal forms (2n= 36, 38, 40, 48, 50, 52, 54, 56, 58, 60, 62) (19) . Chromosomal form of 2n=60 has the widest distribution in Turkey (Figure 2) , and has eight different NF values (NF= 72, 74, 76, 77, 78, 80, 82, 84) within all chromosomal forms of this species (20, 21, 22, 23, 24, 25, 26, 27, 28) . Mole rats have also morphological and morphometric differences in addition to the known high level of chromosomal differentiation. These animals have evolved distinct morphological and morphometric characteristics, resulted from adaptations to the environments in which they live. The most important environmental factors stimulating differentiation in morphological characteristics of mole rats are soil structure, climate and geographical factors.
Mole rats in their general life time excavate the soil using incisors and throw out the excavated soil by their feet and head to create subterranean galleries.
Therefore, it is possible to observe differentiations in dental and cranial characters of mole rats living in distinct soil structure (dry, arid, soft, gravels)
under the influence of the changeable climate and active tectonism. For instance, one of the main dental differentiations used to separate two 
MATERIAL AND METHODS
A total of 177 specimens (90 males and 87 females) from 49 localities were used in present study ( Figure 3 ). In the measurements, the skull belonging to mature individuals was used. Because of the presence of sexual dimorphism between male and female individuals in mole rats, the sexes were Table 1 ). MANOVA analysis exhibited significant differences between means of NF populations based on morphometric data (P<0.001) ( Table 4) . (Table 5) . A total of 67 male specimens (90.5 %) of the total 74 specimens were correctly grouped to corresponding population. Three specimens from population of NF=80 were classified to population of NF=78 (Table 5 ). In males, a total of 39 specimens (52.7 %) of the total 74 Engin SELVİ, Teoman KANKILIÇ, Perinçek Seçkinozan ŞEKER, Ercüment ÇOLAK 46 specimens were correctly grouped to corresponding group with Cross-validation test (Table 6 ). Ratio of correctly classified individual % 100 % 100 % 86 % 83 % 95 Table 6 . Classification results of males of five NF populations with Cross-validation  test  Groups  NF=84 NF=82 NF=80 NF=78 NF=76  NF=84  3  0  3  1  1  NF=82  0  5  0  0  2  NF=80  1  1  20  2  7  NF=78  0  0  6  2  1  NF=76  0  2  7  1  9  Total number  4  8  36  6  20  Correctly classified  individual   3  5  20  2  9 Ratio of correctly classified individual % 75 % 62,5 % 55,6 % 33,3 % 45
RESULTS

Measurements
In females, 76 specimens (90.5 %) of the 84 specimens were correctly grouped into corresponding population with CVA. One population of NF= 82 was grouped into population on NF=84, one of the population of NF=80 into population of NF=78 (Table 7) . In females, 56 ones (% 66.7) of 84 specimens were correctly grouped with corresponding group with Cross-validation test (Table 8 ). 
DISCUSSION
In Turkey, there are some studies on differentiations of mole rats as well as some fish and amphibian, focused on karyological and molecular aspects.
Species of the genus Nannospalax were divided into different subpopulations, which were described based on their chromosomal aspects, in subsoil conditions; humidity, arid, soil structure and geological history (12, 13, 35 (18, 32) . In this study, distribution areas of five different NF populations belonging to chromosomal form of 2n=60 were determined. Our findings are consistent with those of Nevo et al. (35, 36) and Sözen (19) .
Morphometric analysis separated different NF populations using 34 morphometric characters (females, Wilks Lambda=0,007, F=3,364, P<0,000; males, Wilks Lambda=0,013, F=2,102, P<0,000) ( Table 9 , Figure 10-11 ).
There are five geologic units in central Anatolia (9) . These units can influence geographic speciation of mole rats. According to Hrbek et al. (12, 13) As a result, morphometric analysis of populations of 2n=60 chromosomal form of Nannospalax leucodon having distribution in Central Anatolia revealed morphometric differences between populations with different NF values. In the emergence of these differences, it is foreseen that the five geological units (12) in Anatolia are effective.
